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Fig. 1. Schematic diagram of the TPD-II.
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Fig. 2. Spatial distributions of carbon emissions along the He
plasma column. Square dots are observed results by
spectroscopy. Lines are calculated results.
Reference
1) L. Schmitz et aI., Phys. Plasmas 2,3081 (1995).
r-__-----'p'-las_'l_na_f---"tlg-'---io_ll discharge region
II I
respectively. In front of the carbon target, a strong spectral
line of CI (247.9nm) was observed, and this spectral
intensity decreases immediately toward the upstream side.
Associated with the disappearance of CI spectra, CII
(283.7nm) and CIII (229.7nm) spectra turned up
successively at the upstream side. We tried to fit the
calculated results with the experimental ones. We assumed
that plasma ion, electron temperature and density are
constant in space and that T i=Tz=2eV, Te=8eV and Ile=nj=8
X 10l8m-3. These assumptions are based on the measured
data of Langmuir probe and Thomson scattering
measurements in the TPD-II. In this case, the diffusion of CI,
CII and CIII are 147m2/s, 24m2/s and 6m2/s. In addition,
when V is the same order of the sound speed of 104m/s, the
calculated results coincide with the experimental results.
The origin of V is not clarified for the present.
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Here, Ile is electron density. I and R are ionization and
recombination rate coefficient. D 1- is the impurity radial
diffusion coefficient. We take D 1- to be the sum of the
classical diffusion coefficient and Bohm diffusion coeffi-
cient. A Bessel profile is assumed for the radial plasma
density distribution with the radial diffusion scale length A1-
=ro/2.405. ro is plasma radius l .
Figure 2. shows results of the spatial distributions of
carbon emissions along the He plasma column of 2m in
length and calculated results with the use of equation (1), (2),
In a LHD plasma, a significant reduction of metallic
impurity radiation was observed with changing the divertor
plate from stainless steel into carbon. This suggests that the
backstreaming into the plasma core was the main sources of
the metallic impurity in the LHD divertor configuration. The
question is whether impurity backstreaming actually occurs
in the divertor plasma. In this study we examine the
backstreaming process of impurity produced from the target.
Simulation experiments for impurity transport are
conducted in the TPD-II (Test Plasma by Direct current
discharge) facility at NIFS. The schematic diagram of the
TPD-II is shown in Fig. 1. TPD-II is a steady-state high-
density plasma source. The plasma is produced with
discharge current of more than 100A, and blowout from the
anode hole (<p=8mm). The plasma is sustained with
magnetic field of 2kG and is terminated on the target. As the
TPD-II plasma is the steady plasma, the observed spatial
distributions of carbon emissions are attributed not only to
the successive ionization of carbon flow from the carbon
target source but also to recombination processes of carbon
ions which flow into the target.
We analyzed the observed spatial distributions with a 1-
dimensional transport model. The impurity flux r z is taken
to be of the general form
anzrz =-D//-+Vnz 'ax
Here, nz is the impurity density of individual charge states.
D// is the impurity diffusion coefficient parallel to the
magnetic field, and V is a convective velocity. D// is taken as
D// =kTz /mzv. Tz and mz are temperature and mass of
impurity. k is Boltzmann constant, and v is collision
frequency between impurity and plasma ion. Collisions
between impurity neutrals and plasma ions are considered to
have "hard sphere" cross section. Collisions between
impurity ions and plasma ions have coulomb scattering
cross section. And the continuity equation for impurity can
be written as
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